.fIF = 70 MHz, fLo = 11.5 GHz ml fRF = 23.07 GHz.
We have realized two subharmonic mixers in thin film planar technology using 0.38 mm thick alumina substrates and Au metallization.
The first utilizes various planar guides, the second just microstrip. 
were S11 and S22 are respectively the reflection coefficients at port-1 and port-2 when the diodes are connected. . . Through relation (11) we can calculate the power flow in the subharmonic mixer at each frequency. A 11.5 GHz LO input and a 0.07 GHz low-level signal were impressed at the slot line input.
We observe the absence of fundamental mixing products (tLo -iIF ) and (~LO +~lF) and of all terms n.fLO + mf_lF with m + n even. The main power flow takes place in the two sideband USB (2fLo +~IF ) and LSB (2~Lo -~lF ), but it is important observe how Some power also flows in the bands (4~L0 -~lF) and (4fL0 +~lF) and also the output at 3fL0 is much greater than that at 2 .fLO. In conclusion, it is important remark that all terms at frequency f k = Ik. Conversion loss for subharmonic mixer 1 (theory and experiment). IV.
RESULTS
In Figs. 4 and 5 are reported the experimental and theoretical curves of conversion loss vs. frequency for the two mixers under study.
The curves labelled by "50 GHz" were obtained using our CAD analysis, where we provided as input a description of the microwave network valid up to 50 GHz. This is given as frequency-dependent impedance seen at the diode terminals, by considering all the ports of the network (source and load ports) as closed by constants 50 Q loads.
Such description of the network is obtained, as previously stated with the help of the "MDS" program corrected by means of the results of [13] . In order to highlight the degree of accuracy introduced by this kind of analysis, we have reported the theoretical curve obtained by computing the conversion loss in the standard manner, that is, by neglecting the frequency dependence of the network impedance and considering the latter as a constant 500 load; this curve is labelled "50 0". The estimate of conversion loss obtained by our model is, in some cases as much as 2 dB more accurate, corresponding to a 20% improvement. The curve labelled respectively "25 GHz" and "50 GHz" shows in which measure knowledge of the network up to a given frequency does influence the estimate of conversion loss. In our case, we did not take the model beyond that of the fourth harmonic of L(J since the impedance of the first four harmonics are of greater importance anyway, the "MDS" models can no longer be relied upon beyond these frequencies and moreover higher frequencies are certainly short circuited by the diode capacitances that at frequencies above 50 GHz present a reactance less than 10 Q. [1]
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[ ). In the design of microwave broad-band amplifiers, if the unilateral model of the GaAs FET is used and the losses of the circuit elements are assumed frequency independent, the arbitrary non-uniform lossy network can be synthesized [4] . By use of the fictitious transformation between the lossy network and the lossless one and using the "real frequency technique"
[5] the lumped matching network with semiuniform frequency-dependent losses can be designed [6] and a Iossy commensurate line network can be synthesized [7] .
In this paper, we present a new synthesis method for the lumped broad-band matching network with seminuniform frequencydependent losses. According to the fictitious transformation, the impedance parameters of the lossy network can be obtained from the lossless one. Then the transducer power gain of the lossy network is calculated using transmission parameter matrices and optimized using the least-square method. On the basis of the result of TPG optimization, the synthesis of the matching network can be implemented in a fictitious transformation domain. It is more direct
